Aim: Little is known about how patient groups provide information for patients. We invited 838 patient groups from Europe and North America to participate in an online survey.
valuable insights and guidance to inform development of more robust and effective cancer patient information communication platforms in Europe. 
Mapping the cancer patient information landscape: a comparative analysis of patient groups across Europe and North America
Highlights  European groups less effective in providing information than North American groups  Significant barriers for cancer patients in accessing online information  Results emphasise more mature cancer patient information provision in North America  Results can inform more effective cancer patient information communication in Europe *Highlights
Introduction
Effective communication of information can underpin meaningful patient empowerment, while also embedding the patient's perspective in cancer control efforts [1] [2] [3] [4] [5] . Access to information is the underlying principle of the 1 st Article of the European Cancer Patient's Bill of Rights, launched in the European Parliament on World Cancer Day 2014 [6] . Tonio Borg, the European Commissioner for Health and Consumer Policy at the time, praised this 1 st Article, emphasising how "information is key to enable the patient to play an active role in his/her treatment, rather than just being a passive recipient [7] ." However, the increasing volume and fragmentation of information, originating as it does from an array of sources, can often overwhelm patients [8. 9] . This "information overload" can hinder the patient's appreciation of and contribution to the best option(s) for discovery science to be translated to patient-focussed clinical implementation. The exponential increase in data can confuse patients and citizens [10, 11] , and this confusion, allied to potential distrust of particular information sources/providers, has led individuals to increasingly seeking help from patient groups. However, these patient groups may have been established to provide more general support, to focus on particular diseases, or to provide social assistance (including financial/legal help). Thus, they may lack relevant expertise to access, understand and provide co-ordinated, reliable, and robust information for the cancer patient.
Publication of research through articles in scientific/medical journals, and its subsequent public dissemination, often happens via main-stream media, where key messages can frequently be unclear and/or distorted [12] [13] [14] [15] . The majority of research is published in English; thus patients in non-English speaking countries will receive translated information which may not have the same detail or provide the particular nuance intended in the original text. Decisions on what mainstream media publishes/highlights are usually based on what makes a "good" or "bad" news story; this may not necessarily reflect the interests/needs of cancer patients or health professionals [16] . Cancers affecting a smaller percentage of the population, the so-called "Cinderella cancers", tend to have lower media profiles than more highly prevalent and well-researched cancers such as breast, prostate and colorectal [17] . Innovative discoveries in rarer cancers such as pancreatic, lymphoma, sarcoma may not be disseminated as effectively as those for more common cancers. 5 Increasingly, patients use the internet to obtain health information about their disease [18, 19] . There is no single trusted source of information suitable for advocacy groups and patients [20] . Patients are faced with a plethora of websites and a babel of conflicting statements and claims. Thus, it is essential to better understand the strengths and weaknesses of current patient information provision from organisations serving the cancer community. In this study, we utilised a survey approach to gain important insights on the nature of the cancer patient information landscape.
Methodology
Data was collected from patient groups via an online survey. The survey was conducted in five languages: English, French, German, Italian, and Spanish. It was sent to all European patient groups listed in the world's most comprehensive database (PatientView) as providing information for cancer patients(n=767). To allow benchmarking of the European data, the survey was also sent to patient groups based in North America (n=71).
The survey covered five main areas:
1. Availability and quality of information provided by patient groups; 2. Methods by which patient groups communicate;
3. Methodology which patient groups employ to collect reliable information; 4. Criteria for standard setting for information being provided by patient groups; 5. Use of online resources by people with an interest in cancer.
Participants in European patient group survey
A total of 571/767 patient groups responded to the survey. The largest number of respondents came from the UK, representing 32% of the total groups surveyed. A total of 29% were umbrella groups for all cancers, 40% specialised in one or more common cancers, while 8% specialised in rare cancers. Nearly one quarter of groups (23%) had an interest in cancer, but cancer was not their main activity; the highest representation being from carer/family groups.
European groups deliver a variety of services to patients. Almost all (97%) provided information to patients. European groups also supplied information primarily in their national language, though 56% of all groups supplied information in English. 6 
Participants in North American patient group survey:
A total of 68/71 patient groups responded to the survey. Of these, 87% were from the United States(US), with 13% from Canada. In total, 56% were umbrella groups for all cancers; 21% specialised in one or more common cancer, while 4% specialised in rare cancers. Nearly one fifth of groups (19%) had an interest in cancer, but cancer was not their main activity; the highest representation came from groups focusing on alternative therapies, carer/family groups and groups advocating for chronic disease.
North American groups deliver a variety of services to patients. All (100%) provided information to patients. Aside from English, North American groups supplied information in Spanish and French. Some groups employed translators to maximise the reach of their information.
Statistics
Two-sample z-tests for the difference between proportions were conducted. Significance was set at the 0.05 level.
Results

Survey Completion rates
A total of 838 patient groups (767 European/71 North American) with an interest in cancer were approached to participate. In the European arm, the survey was completed by 571 participating groups (Completion rate: 74%) ( Table 1) . A total of 68 completed the North American arm (Completion rate: 96%) (p<0.001) ( Table 1) .
Availability and Quality of information
Overall, availability and quality of information for patients with cancer was judged 'good' to 'excellent' by ~80% of respondents in Europe and just over 90% from North America(p=0.028) ( Table 2a ) .
Provision of medically-related information was more limited in Europe compared with North
America (Table 2b ). Significant differences were detected in the following areas: Clinical Trials(29% v 78%, p<0.0001), Potential Causes of Cancer(39% v 68%, p<0.0001), Medical 7 Research(25% v 52%, p<0.0001), Diagnosis/Screening (57% v 86%, p<0.0001), Symptoms (61% v 86%, p<0.0001), Treatments (61% v 86%, p<0.0001),
Recommendations of best practice/care (49% v 63%, p<0.03), Healthcare services 45% v 59%, p=0.029), and Complimentary Medicine (33% v 48%, p=0.01). Of these areas,
Clinical
Trials(p=0.0006), Medical Research(p=0.006) and Diagnosis/ Screening(p=0.0024) were also indicated as significant areas where North American patients were more likely to require medically-related information (Table 2d ).
Provision of non-medically-related information was also more limited in Europe compared with North America (Table 2c ). Significant differences were detected for information on Nutrition (55% v 83%, p<0.0001), Watchful waiting (27% v 48%, p=0.0003), Self
Management of care (48% v 70%, p=0.0006), Prevention (52% v 72%, p<0.002), and
Emotional issues (70% v 84%, p=0.0016), although information on Travel insurance was more likely to be provided by European patient groups (22% v 8%, p=0.007).
Interestingly, nutrition (43% v 66%, p=0.0003) was the only area identified where North American patients were more likely to require non medically-related information (Table   2e ) while travel insurance (18% v 2%, p=0.0007) was the only area identified where European patients were more likely to require non medically-related information (Table   2e ).
Methods of communication
Patient groups in Europe and North America remain heavily reliant on non-electronic forms of communication (Table 3a) . The most popular form is by printed leaflets (74% of European-based groups v 89% of North American-based groups, p=0.007, posted letters(40% v 53%, p=0.04) were also less utilised in Europe compared to North America. 8 When European and North American patient groups were asked to indicate the primary information channel most important to their activities, the top three choices selected by European-based organizations were 'annual patient meetings, conferences and summits' (25%), 'websites' (17%) and telephone help-lines (10%) ( Table 3b ). By contrast, in North America, the top three choices were 'websites' (33%) (p=0.001), 'annual patient meetings, conferences and summits' (16%) and face-to-face advice (11%) (Table 3b ). Overall, North
American organisations had a greater proportion of information resources available online (67% v 54%, p=0.042, Table 3c )
Gathering information
European-based and North American-based patient groups showed differences in their source of information about cancer ( 
Setting standards for information
Approximately two-thirds (66% v 71% p=ns, Table 5 ) of patient groups stated that they regularly updated their information. Additionally 61% v 60%, (p=ns, Table 5 ) indicated that they obtained feedback from patients to assure trustworthiness/reliability of information.
However, the majority of North American-based patient groups also took the added precaution of having their own medical/scientific advisory group check the information (48% v 60%, p=0.06). An online certification body check (14% v 24%, p=0.03) did reach statistical significance ( Table 5 ).
Use of online resources
In Europe(67%) and North America(84%), people affected by cancer used websites as their main online resource to access information (p=0.004) (Table 6a ). Email was also popular, with 43% v 71% of groups indicating that that they use it 'most' or 'all' of the time (p<0.0001), while use of social media (13% v 33%, p<0.0001) and electronic 9 newsletters(21% v 42%, p=0.0001) were also less popular in Europe compared to North America. (Table 6b) .
Access to online cancer information remains difficult for older people, people who do not speak the country's main language, ethnic minorities, people with disabilities, and to a lesser extent European women (Table 6c ). The main statistically significant barriers to patients seeking information online were: limited access to the Internet (84% v 67%, 0.0005); limited computer skills (85% v 74%, p=0.02); lower income (41% v 55%, p=0.027) (Table 6d ). Additionally, both European and North America patient groups speculated that people do not access information online because they perceive either no need and/or have total faith in medical professionals (30% v 53%, p=0.001).
Discussion
Patient groups from Europe and North America that participated in this study deliver a wide range of support to cancer patients, including provision of cancer and cancer-related information. However, there were marked differences in the types of information that were made available and their mode(s) of delivery. A similar pattern emerged for issues not directly related to medical care, with North American patient groups statistically more likely to provide information on self-10 management of care, nutrition, prevention, emotional issues and watchful waiting.
Capturing and providing this increasingly important information can help empower patients to recognise and deal with some of these non-medical issues and access appropriate services that will support the cancer patient during his/her journey. This is particularly relevant for the >14 million cancer survivors in Europe [21] , and as the number of people living with and beyond cancer increases, with an accompanying emphasis on care in the community, there will be a greater need for access to reliable information on sourcing appropriate services to help people cope with the physical, psychological or social sequelae of cancer [22. 23] . Travel insurance was the only area where European patients were more likely to receive information/advice, perhaps reflecting the lower propensity of American citizens in particular to travel outside the US. Information sources varied between the survey constituencies but North American patient groups were statistically more likely to access information from conferences/seminars, academic bodies, government bodies, medical journals, other patient bodies and online discussion groups. They also employed certification bodies or expertise of medical professions (e.g. on their advisory group) to check the veracity of and ensure timely updates of information provided for cancer patients. It is important that robust, clear and unambiguous information is provided to patients and their carers, allowing them to make informed decisions that reflect the latest and most accurate information available. 11 Given the importance of providing online information sources, (with North American cancer patients statistically more likely to use websites, email, electronic newsletters or social media), we assessed the potential barriers to accessing information online. Limited access to the internet and limited computer skills were identified as the most statistically relevant barrier for European cancer patients, while North American cancer patients highlighted low income (which may indirectly identify challenges in relation to computer/online access) and a perceived lack of need due to confidence in their doctor/oncologist, as the principal barriers. Defining more precisely the computer skills and access gaps would allow more tailored training to be provided and online products to be designed for cancer patients, while also continuing to provide easy access to relevant material online, so that cancer patients have the opportunity to make an informed choice and participate in shared decision-making with their healthcare provider(s).
While both European and North
Our study has certain limitations. It captures a particular moment in time, and rapid developments in patient-focused information sources and tools mean that information delivery for patients and their carers are constantly being refined and improved. The exponential increase in social media sites and activities is not directly captured, with its significant potential to allow patients to self-aggregate and share experiences online.
Additionally, as we surveyed organisations who provide information, rather than patients who access this information, it is a subjective survey, albeit one with clearly defined questions whose results can be quantitatively assessed .
Conclusion
Our study identifies key components, activities and barriers that characterise the cancer patient information landscape in Europe and North America. It highlights how adoption of some of the best practices from North America may help create a buoyant information ecosystem that will enhance the European cancer patient's ability to make key decisions that positively influence their cancer treatment and improve their Quality of Life as people living with and beyond cancer.
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